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monomers. Then, after laminating alternately in the same way, a protecting film layer 4 
consisting of silicon nitride is fomied and further, an external electrode layer 5 consisting 
of nickel-boron alloy is formed. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document lias been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture method of the polyurea film which (a) diamine component and (b) 
diisocyanate component are evaporated from a separate evaporation source in a vacuum, forms 
a polyurea film for this by the vacuum evaporation© polymerization on a substrate front face, and 
is characterized by irradiating ultraviolet rays and/or an electron ray subsequently to this 
polyurea film. 

[Claim 2] The manufacture method of the polyurea film which (a) diamine component, (b) 
diisocyanate component, and the (c) sensitizer are evaporated from a separate evaporation 
source in a vacuum, forms a polyurea film for this by the vacuum evaporationo polymerization on 
a substrate front face, and is characterized by irradiating ultraviolet rays and/or an electron ray 
subsequently to this polyurea film. 

[Claim 3] The manufacture method of the polyurea film characterized by irradiating ultraviolet 
rays and/or an electron ray at this after evaporating (a) diamine component and (b) diisocyanate 
component from a separate evaporation source in a vacuum, forming a polyurea film for this by 
the vacuum evaporationo polymerization on a substrate front face, carrying out the vacuum 
evaporationo of the (c) sensitizer from another evaporation source subsequently to the 
aforementioned polyurea film top and repeating this if needed. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the manufacture method of the new manufacture 
method of a polyurea film especially the object for resists, or the polyurea film for electric 
insulation. 
[0002] 

[Description of the Prior Art] If the polyurea obtained by the vacuum evaporationo 
polymerization method is heated by 230-300 degrees C, it will cause a pyrolysis. For example, 
when a thin film-like polyurea is heated at 230-300 degrees C, a thin film shows the property to 
pyrolyze and disappear. 
[0003] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is in the point of 
offering the method of manufacturing the vacuum evaporationo polymerization method polyurea 
thin film which does not cause a pyrolysis even if heated by 230-300 degrees C. 
[0004] 

[Means for Solving the Problem] The first of this invention, (a) diamine component and (b) 
diisocyanate component are evaporated from a separate evaporation source in a vacuum, a 
polyurea film is formed for this by the vacuum evaporationo polymerization on a substrate front 
face, and, subsequently to this polyurea film, it is related with the manufacture method of the 
polyurea film characterized by irradiating ultraviolet rays and/or an electron ray. The second of 
this invention evaporates (a) diamine component, (b) diisocyanate component, and the (c) 
sensitizer from a separate evaporation source in a vacuum, forms a polyurea film for this by the 
vacuum evaporationo polymerization on a substrate front face, and is related with the 
manufacture method of the polyurea film subsequently to this polyurea film characterized by 
irradiating ultraviolet rays and/or an electron ray. The third of this invention evaporates (a) 
diamine component and (b) diisocyanate component from a separate evaporation source in a 
vacuum, forms a polyurea film for this by the vacuum evaporationo polymerization on a substrate 
front face, and subsequently to the aforementioned polyurea film top, after it carries out the 
vacuum evaporationo of the (c) sensitizer from another evaporation source and repeats this if 
needed, it is related with the manufacture method of the polyurea film characterized by 
irradiating ultraviolet rays and/or an electron ray at this. 

[0005] The manufacture method of the polyurea film of this invention is useful as the pattern 
formation by the polyurea film, and an encaustic forming method. The concrete method is as 
follows. That is, after irradiating ultraviolet rays and/or an electron ray and exposing them using 
the photo mask for pattern formation on the polyurea film which the raw material monomer of a 
polyurea was evaporated in the vacuum, and was made to carry out a vacuum evaporationo 
polymerization on a substrate front face, formed the polyurea film, and was subsequently formed, 
heat this polyurea film, the film of an unexposed portion is made to pyrolyze, it removes, and a 
pattern is formed in a polyurea film. 

[0006] This pattern formation method is very useful as pattern formation methods, such as an 
electronic circuitry, and while being able to prevent mixing of the impurity in the inside of a 
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pattern formation process, and dust by performing these processes in a vacuum, there are many 
advantageous points — there are no processes, such as processing by the developer and its 
washing, like a conventional method. 

[0007] If a coloring agent is used as another evaporation source in enforcing this method, a 
polyurea film can be colored simultaneously with formation of the patternized polyurea film, and 
it can use also as a method of forming a pattern on a substrate. 

[0008] As a (a) diamine component which can be used by this invention A 4 and 4'-diamino 
diphenylmethane, 4, and 4'-diamino diphenyl ether, 4 and 4 -diamine -3, 3'-dimethyl 
diphenylmethane, 3, and 3'-dimethoxy -4, a 4'-diamino biphenyl, 3 and 3'-dimethyl -4, 4'-diamino 
biphenyl. 2, and 2'-dichloro -4, the 4'-diamino -5, a 5 -dimethoxy biphenyl, 2, 2\ 5, and 5 - 
tetrapod chloro -4, a 4'-diamino biphenyl, A 4 and 4 -methylene-screw (2-chloroaniline). 4, and 
4'-diaminodiphenyl sulfone, Kinds, such as a 2, 7-diamrno fluorene, 4, and 4 -diamino-p- 
terphenyl, 1 , and 3-diamino-5-cyanobenzene, or two sorts or more can be mixed and used. 
[0009] As a (b) diisocyanate component which can be used by this invention 4 and 4'-JIIS0 
cyanic-acid methylene diphenyl, 3, and 3'-dimethyl diphenyl -4, a 4'-diisocyanate, o-dianisidine 
diisocyanate, a methylene screw (4-isocyanate-3-methylbenzene), A methylene screw (4- 
isocyanate-2-methylbenzene), a methylene screw (o-chlorophenyl isocyanate), 5-chloro -2, 4- 
toluene diisocyanate, 4, and 4*-diphenylmethane diisocyanate (MDI), 2, 4-toluene diisocyanate (2 
4-TDI), 2, 6-toluene diisocyanate (2 6-TDI), 3, 5-diisocyanate benzotrifluoride, the screw (4- 
isocyanate phenyl) ether. Dicyclohexyl methane -4, a 4 -diisocyanate, a norbornane diisocyanate 
methyl, p-phenylene diisocyanate, a para xylene diisocyanate. A tetramethyl xylene diisocyanate, 
1, 5-naphthalene diisocyanate, Kinds, such as 2, 6-naphthalene diisocyanate. a transformer -1, 
4-cyclohexyl diisocyanate. the isophorone diisocyanate 1. and 3-screw (isocyanate methyl) 
benzene, or two sorts or more can be mixed and used. 

[0010] The polyurea by the combination of the following a/b can be mentioned as a desirable 
polyurea. 4 and 4 -diamine diphenylmethane / 3, and 3'-dimethyl diphenyl -4, a 4'-diisocyanate. 
A 4 and 4 -diamine diphenylmethane / o-dianisidine diisocyanate, A 4 and 4'-diamino 
diphenylmethane / methylene screw (4-isocyanate-2-methylbenzene), 4. a 4 -diamine 
diphenylmethane / 4, 4'-diphenylmethane diisocyanate (MDI), A 4 and 4'-diamino 
diphenylmethane / 2, 4--toluene diisocyanate (2 4-TDI), A 4 and 4'-diamino diphenylmethane / 2. 
6-toluene diisocyanate (2 6-TDI), A 4 and 4'-diamino diphenylmethane / screw (4-isocyanate 
phenyl) ether, A 4 and 4'-diamine diphenylmethane / p-phenylene diisocyanate. A 4 and 4 - 
diamine diphenylmethane / 1, 5-naphthalene diisocyanate, 4 and 4'-diamine diphenyl-ether / 3, 
and 3 -dimethyl diphenyl -4. a 4'-diisocyanate, A 4 and 4'-diamino diphenyl ether / o-dianisidine 
diisocyanate. A 4 and 4'-diamino diphenyl ether / methylene screw (4-isocyanate-2- 
methylbenzene), 4, a 4 -diamine diphenyl ether / 4, 4 -diphenylmethane diisocyanate (MDI), A 4 
and 4'-diamino diphenyl ether / 2, 4-toluene diisocyanate (2 4-TDI), A 4 and 4 -diamine diphenyl 
ether / 2, 6-toluene diisocyanate (2 6-TDI), A 4 and 4 -diamine diphenyl ether / screw (4- 
isocyanate phenyl) ether, A 4 and 4'-diamino diphenyl ether / p-phenylene diisocyanate, A 4 and 
4 -diamine diphenyl ether / 1, 5-naphthalene diisocyanate, A 4 and 4 -diamine diphenyl ether / 1. 
3-screw (isocyanate methyl) benzene. 4 and 4'-diamino -3, 3 -dimethyl diphenylmethane / 3, and 
3'-dimethyl diphenyl -4, the 4 -diisocyanate 4, the 4'-diamine -3. a 3'-dimethyl 
diphenylmethane / o-dianisidine diisocyanate. The 4 and 4 -diamine -3, a 3'-dimethyl 
diphenylmethane / methylene screw (4-isocyanate-2-methylbenzene), 4 and 4'-diamino -3, 3'- 
dimethyl diphenylmethane / 4, and 4 -diphenylmethane diisocyanate (MDI), The 4 and 4 -diamine 
-3, a 3'-dimethyl diphenylmethane / 2, 4-toluene diisocyanate (2 4-TDI), The 4 and 4 -diamine - 
3, a 3 -dimethyl diphenylmethane / 2. 6-toluene diisocyanate (2 6-TDI), The 4 and 4 -diamine -3, 
a 3'-dimethyl diphenylmethane / screw (4-isocyanate phenyl) ether, The 4 and 4'-diamino -3, a 
3 -dimethyl diphenylmethane / p-phenylene diisocyanate. The 4 and 4 -diamine -3, a 3 -dimethyl 
diphenylmethane / 1, 5-naphthalene diisocyanate, 3 and 3 -dimethoxy -4, 4 -diamine biphenyl / 
3, and 3 -dimethyl diphenyl -4, a 4'-diisocyanate, 3 and 3 -dimethoxy -4, a 4'-diamino biphenyl / 
o-dianisidine diisocyanate, 3 and 3'-dimethoxy -4. a 4'-diamino biphenyl / methylene screw (4- 
isocyanate-2-methylbenzene), 3 and 3 -dimethoxy -4, 4 -diamine biphenyl / 4, and 4 - 
diphenylmethane diisocyanate (MDI), 3 and 3 -dimethoxy -4, a 4 -diamine biphenyl / 2, 4-toluene 
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diisocyanate (2 4-TDI), 3 and 3'-dimethoxy -4, a 4'-diamino biphenyl / 2, 6-toluene diisocyanate 
(2 6-TDI), 3 and 3 -dimethoxy -4, a 4'-diannino biphenyl / screw (4-isocyanate phenyl) ether, 3 
and 3'-dimethoxy -4, a 4 -diamino biphenyl / p-phenylene diisocyanate. 3 and 3'-dimethoxy -4, a 
4-diamino biphenyl / 1, 5-naphthalene diisocyanate. 3 and 3 -dimethyl -4. 4 -diamine biphenyl / 

3, and 3 -dimethyl diphenyl -4, a 4'-diisocyanate, The 3 and 3'-dimethyl -4, a 4'-diamino 
biphenyl / o-dianisidine diisocyanate. The 3 and 3 -dimethyl -4. a 4'-diamino biphenyl / 
methylene screw (4-isocyanate-2-methylbenzene), 3 and 3 -dimethyl -4, 4-diamino biphenyl / 

4, and 4'-diphenylmethane diisocyanate (MDI). The 3 and 3'-dimethyl -4. a 4'-diamino biphenyl / 
2. 4-toluene diisocyanate (2 4-TDI). The 3 and 3'-dimethyl -4. a 4'-diamino biphenyl / 2. 6- 
toluene diisocyanate (2 6-TDI), The 3 and 3 -dimethyl -4. a 4'-diamino biphenyl / screw (4- 
isocyanate phenyl) ether, The 3 and 3'-dimethyl -4. a 4-diamino biphenyl / p-phenylene 
diisocyanate, 3 and 3'-dimethyl -4, 4'-diamino biphenyl / 1, 5-naphthalene diisocyanate, 4, and 
4'-methylene-screw (2-chloroaniline) / 3. and 3 -dimethyl diphenyl -4. 4'-diisocyanate. 4. and 4 - 
methylene-BI A SU (2-chloroaniline) / o-dianisidine diisocyanate, 4, and 4 -methylene-screw (2- 
chloroaniline) / methylene screw (4-isocyanate-2-methylbenzene), 4. a 4'-methylene-screw (2- 
chloroaniline) / 4, 4 -diphenylmethane diisocyanate (MDI), A 4 and 4'-methylene-screw (2- 
chloroaniline) / 2, 4-toluene diisocyanate (2 4-TDI), A 4 and 4'-methylene-screw (2- 
chloroaniline) / 2, 6-toluene diisocyanate (2 6-TDI), A 4 and 4 -methylene-screw (2- 
chloroaniline) / screw (4-isocyanate phenyl) ether, A 4 and 4 -methylene-screw (2- 
chloroaniline) / p-phenylene diisocyanate, A 4 and 4'-methylene-screw (2-chloroaniline) / 1. 5- 
naphthalene diisocyanate, 1 . a 3-diamino-5-cyanobenzene / 2. 6-naphthalene diisocyanate. 
[0011] After ultraviolet rays and/or electron beam irradiation, since the polyurea portion by 
which crosslinking reaction occurred within the polyurea film and ultraviolet rays and/or the 
electron ray were irradiated will serve as a polyurea which is not depolymerized if the polyurea 
film formed on the substrate irradiates ultraviolet rays and/or an electron ray, if heat-treatment 
is given, it evaporates by depolymerization and the polyurea of a non-irradiated portion can be 
removed. 

[0012] Moreover, in this polyurea film manufacturing process, after evaporating a sensitizer 
simultaneously with a raw material monomer, and making it distribute in a polyurea thin film layer 
or forming a polyurea thin film, a sensitizer can be evaporated from another evaporation source 
and distributed adhesion can be carried out on the front face of the aforementioned polyurea 
film. 

[0013] Since the ultraviolet rays and/or the electron ray which were irradiated are absorbed and 
excited, a free radical is produced and the depolymerization and the optical crosslinking reaction 
of a polyurea of a portion which were irradiated are promoted, the shortening of the exposure 
time and process tolerance of patterning of this sensitizer by high-sensitivity-izing improve. 
[0014] Usually, as for a sensitizer, about 0.1 - 10 % of the weight is blended to a polyurea thin 
film. 

[0015] These sensitizers are classified into a self-cleavage type and a hydrogen drawing type. A 
self-cleavage type absorbs and excites ultraviolet rays and/or an electron ray, it is the type 
which generates a radical by the cleavage in a molecule, and an acetophenone system, a 
diketone system, acyl oxime ester, etc. are mentioned. A hydrogen drawing type draws out 
hydrogen from a raw material monomer, a solvent, etc. efficiently by optical pumping, and 
generates a radical, and aromatic ketones are mentioned. 

[0016] The following thing can be illustrated as a sensitizer used by this invention. 
1) Aromatic-ketones benzophenone, xanthone, N and N, N\ and N'-tetramethyl - 4 and 4'- 
diamino benzophenone, 2 acetophenone acetophenones, such as N, N, N\ and N'-tetraethyl -4 
and a 4'-diamino benzophenone, TORIKURORO acetophenone, p-N, and N-dimethylamino 
acetophenone, 2-hydroxy-2-methyl-propiophenone, the benzoin ether, 3 benzoic-acid p-N [. 
such as a 2 and 2 -diethoxy acetophenone, ] and N-dimethylamino isoamyl benzoate, 5, such as 
4 diketone benzyls, such as p-N and N-dimethylamino ethyl benzoate. and methyl benzoyl 
formate, — in addition to this — acyl oxime ester and acyl phosphine oxide [001 7] In the 
vacuum evaporation© polymerization interior of a room, it is set as a 1.3x10-3 - 1.3x10-2Pa 
(1x10-5 - 1x10-4Torr) grade as a degree of vacuum at the time of evaporating the 
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aforementioned raw material monomer and carrying out a vacuum evaporation© polymerization 
on a substrate. 

[0018] Moreover, in order to irradiate ultraviolet rays and/or an electron ray after membrane 
formation of a polyurea film and to make a pattern form by heating as the quality of the material 
of the substrate to which the vacuum evaporationo polymerization of the aforementioned raw 
material monomer is carried out, glass, a silicon wafer, a metal plate, a polyimide film, etc. are 
mentioned that what is necessary is just the quality of the material which has thermal resistance 
with a temperature of 350 degrees C or more. 

[0019] Moreover, as a degree of vacuum at the time of making ultraviolet rays and/or an 
electron ray irradiate the polyurea film on a substrate in the exposure interior of a room, it is set 
as a 1.3x10-3 - 1.3x10-2Pa (1x10-5 - 1x10-4Torr) grade. 

[0020] Moreover, although the temperature at the time of heating the polyurea film with which 
ultraviolet rays and/or the electron ray were irradiated within the processing laboratory is set up 
according to the thickness of a polyurea film and the kind of polyurea film, and the quality of the 
material of a substrate, it is set as a 1.3x10-3 - 1.3x10-2Pa (1x10-5 - 1x10-4Torr) grade as a 
degree of vacuum at the time of considering as about 250-330 degrees C generally, and heating. 
[0021] The pattern formation equipment used in the example of this invention The vacuum 
evaporationo polymerization room which countered mutually and has arranged in a vacuum the 
substrate in which a polyurea film is formed by the evaporation source which evaporates the raw 
material monomer of photosensitive synthetic resin, and the vacuum evaporationo polymerization 
of a raw material monomer. The ultraviolet line source and/or the source of an electron ray 
which irradiate ultraviolet rays and/or an electron ray at the polyurea film on a substrate. It 
consists of a processing laboratory which has arranged the heating apparatus which heat-treats 
on the polyurea film after irradiation exposure of the exposure room which has arranged the 
photo mask which forms a pattern in this polyurea film, and an ultraviolet rays and/or an 
electron ray. 

[0022] Drawing 1 shows one example of pattern formation equipment, is constituted from an 
exposure room 2 for irradiating ultraviolet rays, and a processing laboratory 3 which heat-treats 
on the polyurea film which has irradiated ultraviolet rays by the vacuum evaporationo 
polymerization room 1 and this polyurea film which form a polyurea film, and is mutually opened 
for free passage by the bulb 4 in order of the vacuum evaporationo polymerization room 1, the 
exposure room 2, and the processing laboratory 3. 

[0023] Moreover, the vacuum chamber 7 connected to the upstream of the vacuum evaporationo 
polymerization room 1 through the bulb 5 at the evacuation system 6 of an external vacuum 
pump and external others is arranged. Moreover, the vacuum chamber 1 0 connected to the 
downstream of a processing laboratory 3 through the bulb 8 at the evacuation system 9 of an 
external vacuum pump and external others is arranged. It enabled it to set the inside of the 
vacuum evaporationo polymerization room 1 , the exposure room 2, and a processing laboratory 3 
as a predetermined pressure, respectively by the operation of the evacuation system of the 
evacuation system 6, the evacuation system 9, or both. 

[0024] While arranging the substrate electrode holder 12 holding the substrate 11 for making a 
vacuum evaporationo polymerization film (polyurea film) form in the aforementioned vacuum 
evaporationo polymerization room 1 The aforementioned substrate 1 1 is made to counter down 
this vacuum evaporationo polymerization room 1 . as one raw material monomer (a) of a polyurea 
film A diamine. At the evaporation monitor 14 of crystal vibration for which the glass evaporation 
sources 13 and 13 for evaporating a diisocyanate as a raw material monomer (b) of another side, 
respectively were prepared for, and each of this evaporation source 13 was prepared in the near, 
and a heater 1 5 It enabled it to control the aforementioned raw material monomer (a) and the 
evaporation of (b) to the predetermined temperature made to always regularity-ize. 
[0025] Moreover, the shutter 16 has been arranged between a substrate 1 1 and both the 
evaporation sources 1 3. and the dashboard 1 7 was formed among both the evaporation sources 
13. 

[0026] The substrate 1 1 held down [ in the aforementioned exposure room 2 ] at the substrate 
electrode holder 12 is made to counter, the ultraviolet line source 18 is formed, the photo mask 
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19 equipped with the pattern of a predetermined configuration ahead of a substrate 1 1 is formed, 
ultraviolet rays are irradiated on the polyurea film formed in substrate 1 1 front face in the 
aforementioned vacuum evaporationo polymerization room 1 from the ultraviolet line source 18, 
and it was made to make it expose in the shape of a pattern. 

[0027] The heating apparatus 20 which is from a halogen lamp on the substrate 1 1 tooth-back 
side held in the aforementioned processing laboratory 3 at the substrate electrode holder 12 was 
formed, and heat the polyurea film which ultraviolet rays irradiated and constructed the bridge in 
the aforementioned exposure room 2 to predetermined temperature, the polyurea film of a non- 
exposing portion is made to depolymerize. and it was made to remove. 
[0028] The embodiment of this invention is listed below. 

(1) The manufacture method of the polyurea film which (a) diamine component and (b) 
diisocyanate component are evaporated from a separate evaporation source in a vacuum, forms 
a polyurea film for this by the vacuum evaporationo polymerization on a substrate front face, and 
is characterized by irradiating ultraviolet rays or an electron ray subsequently to this polyurea 
film. 

(2) The manufacture method of the polyurea film which (a) diamine component, (b) diisocyanate 
component, and the (c) sensitizer are evaporated from a separate evaporation source in a 
vacuum, forms a polyurea film for this by the vacuum evaporationo polymerization on a substrate 
front face, and is characterized by irradiating ultraviolet rays or an electron ray subsequently to 
this polyurea film. 

(3) The manufacture method of the polyurea film characterized by irradiating ultraviolet rays or 
an electron ray at this after evaporating (a) diamine component and (b) diisocyanate component 
from a separate evaporation source in a vacuum, forming a polyurea film for this by the vacuum 
evaporationo polymerization on a substrate front face, carrying out the vacuum evaporationo of 
the (c) sensitizer from a separate evaporation source subsequently to the aforementioned 
polyurea film top and repeating this if needed. 

(4) The preceding clause (1) whose aforementioned polyurea film is a polyurea film for resists, 
(2), or the manufacture method of the polyurea film of (3). 

The combination of the diamine component of (a) and the diisocyanate component of (b) (5) 4 
and 4 -diamine diphenylmethane / 3, and 3'-dimethyl diphenyl -4, a 4'-diisocyanate, A 4 and 4'- 
diamino diphenylmethane / o-dianisidine diisocyanate, A 4 and 4 -diamine diphenylmethane / 
methylene screw (4-isocyanate-2-methylbenzene). 4, a 4'-diamino diphenylmethane / 4, 4'- 
diphenylmethane diisocyanate (MDI), A 4 and 4'-diamino diphenylmethane / 2, 4-toluene 
diisocyanate (2 4-TDI), A 4 and 4'-diamino diphenylmethane / 2, 6-toluene diisocyanate (2 6- 
TDI), A 4 and 4 -diamine diphenylmethane / screw (4-isocyanate phenyl) ether, A 4 and 4 - 
diamine diphenylmethane / p-phenylene diisocyanate, A 4 and 4 -diamine diphenylmethane / 1, 

5- naphthalene diisocyanate, 4 and 4'-diamine diphenyl-ether / 3, and 3'-dimethyl diphenyl -4, 
the 4'-diisocyanate 4, a 4 -diamine diphenyl ether / o-dianisidine diisocyanate, A 4 and 4 - 
diamine diphenyl ether / methylene screw (4-isecyanate-2-methylbenzene), 4, a 4 -diamine 
diphenyl ether / 4, 4'-diphenylmethane diisocyanate (MDI), A 4 and 4 -diamine diphenyl ether / 
2, 4-toluene diisocyanate (2 4-TDI), A 4 and 4 -diamine diphenyl ether / 2, 6-toluene 
diisocyanate (2 6-TDI), A 4 and 4 -diamine diphenyl ether / screw (4-isecyanate phenyl) ether, A 
4 and 4 -diamine diphenyl ether / p-phenylene diisocyanate. A 4 and 4 -diamine diphenyl ether / 

1. 5-naphthalene diisocyanate, A 4 and 4'-diamino diphenyl ether / 1, 3-screw (isocyanate 
methyl) benzene, 4 and 4'-diamine -3. 3'-dimethyl diphenylmethane / 3, and 3'-dimethyl diphenyl 
-4, a 4 -diisocyanate, The 4 and 4 -diamine -3, a 3'-dimethyl diphenylmethane / o-dianisidine 
diisocyanate. The 4 and 4 -diamine -3, a 3 -dimethyl diphenylmethane / methylene screw (4- 
isecyanate-2-methylbenzene), 4 and 4 -diamine -3, 3'-dimethyl diphenylmethane / 4, and 4'- 
diphenylmethane diisocyanate (MDI), The 4 and 4*-diamino -3, a 3 -dimethyl diphenylmethane / 

2. 4-toluene diisocyanate (2 4-TDI), The 4 and 4'-diamino -3, a 3 -dimethyl diphenylmethane / 2, 

6- teluene diisocyanate (2 6-TDI), The 4 and 4'-diamino -3, a 3 -dimethyl diphenylmethane / 
screw (4-isocyanate phenyl) ether. The 4 and 4'-diamine -3, a 3 -dimethyl diphenylmethane / p- 
phenylene diisocyanate, The 4 and 4'-dramino -3, a 3'-dimethyl diphenylmethane / 1, 5- 
naphthalene diisocyanate, 3 and 3 -dimethexy -4. 4'-diamine biphenyl / 3, and 3 -dimethyl 
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diphenyl -4, a 4'-diisocyanate, 3 and 3'-dimethoxy -4, a 4'-diamino biphenyl / o-dianisidine 
diisocyanate, 3 and 3 -dimethoxy -4, a 4*-diamino biphenyl / methylene screw (4-isocyanate-2- 
methylbenzene). 3 and 3'-dimethoxy -4, 4'-diamino biphenyl / 4, and 4'-diphenylmethane 
diisocyanate (MDI). 3 and 3 -dimethoxy -4, a 4 -diamine biphenyl / 2, 4-toluene diisocyanate (2 
4-TDI), 3 and 3'-dimethoxy -4, a 4'-diamino biphenyl / 2, 6-toluene diisocyanate (2 6-TDI), 3 
and 3'-dimethoxy -4, a 4'-diamino biphenyl / screw (4-isocyanate phenyl) ether, 3 and 3'- ' 
dimethoxy -4, a 4 -diamine biphenyl / p-phenylene diisocyanate, 3 and 3 -dimethoxy -4, a 4 - 
diamino biphenyl / 1, 5-naphthalene diisocyanate, 3 and 3'-dimethyl -4, 4'-diamino biphenyl / 3, 
and 3 -dimethyl diphenyl -4, a 4'-diisocyanate, The 3 and 3'-dimethyl -4. a 4'-diamino biphenyl / 
o-dianisidine diisocyanate, The 3 and 3 -dimethyl -4, a 4 -diamine biphenyl / methylene screw 
(4-isocyanate-2-methylbenzene). 3 and 3 -dimethyl -4, 4'-diamino biphenyl / 4, and 4 - 
diphenylmethane diisocyanate (MDI), The 3 and 3'-dimethyl -4, a 4*-diamino biphenyl / 2, 4- 
toluene diisocyanate (2 4-TDI). The 3 and 3'-dimethyl -4. a 4'-diamino biphenyl / 2, 6-toluene 
diisocyanate (2 6-TDI), The 3 and 3 -dimethyl -4, a 4 -diamine biphenyl / screw (4-isocyanate 
phenyl) ether. The 3 and 3'-dimethyl -4, a 4'-diamino biphenyl / p-phenylene diisocyanate. The 3 
and 3*-dimethyl -4, a 4'-diamino biphenyl / 1, 5-naphthalene diisocyanate, 4 and 4'-methylene- 
screw (2-chloroaniline) / 3, and 3 -dimethyl diphenyl -4, a 4 -diisocyanate, A 4 and 4'- 
methylene-screw (2-chloroaniline) / o-dianisidine diisocyanate, 4 and 4'-methylene-screw (2- 
chloroaniline) / methylene screw (4-isocyanate-2-methylbenzene), 4. 4 -methylene-screw (2- 
chloroaniline) / 4, and 4 -diphenylmethane G SOSHIANA A TO (MDI), 4, and 4 -methylene-screw 
(2-chlereaniline) / 2, 4-toluene diisocyanate (2 4-TDI), A 4 and 4 -methylene-screw (2- 
chloroaniline) / 2, 6-toluene diisocyanate (2 6-TDI), A 4 and 4'-methylene-screw (2- 
chloroaniline) / screw (4-isocyanate phenyl) ether, A 4 and 4'-methyIene-screw (2- 
chloreaniline) / p-phenylene diisocyanate, a 4 and 4 -methylene-screw (2-chloroaniline) / 1 , 5- 
naphthalene diisocyanate, 1, a 3-diamino-5-cyanobenzene / 2, and 6-naphthalene diisocyanate - 
- coming out — the manufacture method of the polyurea film of a certain preceding clause (1), 
(2), (3), or (4) 
[0029] 
[Example] 

an example 1. while holding the glass substrate 1 1 with 75mm long, 26 widemm, and a thickness 
of 1mm in the substrate electrode holder 12 in the vacuum evaporatieno polymerization room 1 
first, where each bulbs 4, 5, and 8 are closed To one side of the evaporation sources 13 and 13 
in the vacuum evaporatieno polymerization room 1 , as a raw material monomer (a) A 4 and 4 - 
diamino diphenylmethane (henceforth the raw material monomer a1). On another side, as a raw 
material monomer (b) 4 and 4 -JIISO cyanic-acid methylene diphenyl Are filled up with (it is 
hereafter called the raw material monomer b1), respectively, and where a shutter 16 is closed, 
each bulbs 4, 5, and 8 are opened. After setting the total pressure in the vacuum evaporatieno 
polymerization room 1, the exposure room 2, and a processing laboratory 3 as 1.3x10 to 3 Pa 
(1x10-5Torr) through the evacuation system 6 of a vacuum chamber 7, and the evacuation 
system 9 of a vacuum chamber 10, each bulbs 4, 5, and 8 were closed. 

[0030] Measuring the evaporation of each raw material monomers a1 and b1 from evaporation 
sources 13 and 13 by the evaporation monitors 14 and 14 next, at heaters 15 and 15, the raw 
material monomer a1 was heated in temperature of 110**1.0 degrees 0, and the raw material 
monomer b1 was heated in temperature of 70**0.2 degrees 0, respectively. 
[0031] Subsequently, after the raw material monomers a1 and b1 reached predetermined 
temperature and necessary evaporation was obtained. Open a shutter 16 and the vacuum 
evaporatieno of these raw material monomers a1 and b1 is carried out to 2500A of thickness at 
200A deposit speed for /on substrate 1 1 front face held at the substrate electrode holder 1 2 in 
the vacuum evaporatieno polymerization room 1. After making it deposit, closed the shutter 16. 
the polymerization reaction of a polyurea was made to start en substrate 1 1 front face, and the 
polyurea film was formed. 

[0032] In addition, it was made for the raw material monomers a1 and b1 to evaporate in the 
mole ratio of 1:1 by adjustment of evaporation so that a polyurea film may be formed in 
steichiemetry. Moreover, the pressure in the vacuum evaporatieno polymerization room 1 at the 
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time of evaporation of the raw material monomers a1 and b1 was set to 6.5x10 to 3 Pa (5x10- 
5Torr). 

[0033] After a pressure conveys beforehand the substrate 1 1 in which only the bulb 4 between 
the vacuum evaporationo polymerization room 1 and the exposure room 2 was opened, and the 
polyurea film was formed in the vacuum evaporationo polymerization room 1 next in the 1.3x10 
exposure room 2 set as -3 Pa (1x10-5Torr), While closing this bulb 4, the polyurea film side of 
substrate 1 1 front face was fixed on width of face of 5mm which consists of a product made 
from stainless steel, and the photo mask 19 in which ten patterns of the shape of a rectangle 
with a length of 5mm were drilled. Then, the main wavelength of 254nm and the ultraviolet rays 
of 10W were irradiated for 5 minutes from the ultraviolet line source 18 through the photo mask 
19 at the polyurea film. 

[0034] Next, only the bulb 4 between the exposure room 2 and a processing laboratory 3 was 
opened, and the substrate 1 1 was fixed to the predetermined position under a heater 20. while 
closing this bulb 4, after the pressure conveyed beforehand the substrate 1 1 which has 
irradiated ultraviolet rays in the exposure room 2 at the polyurea film in the 1.3x10 processing 
laboratory 3 set as -3 Pa (1x10-5Torr). Then, development according a substrate 1 1 to heat- 
treatment was given for 5 minutes at the temperature of 300 degrees C at the heater 20. 
[0035] After having opened only the bulb 8 between a processing laboratory 3 and a vacuum 
chamber 10, having closed this bulb 8 next after the pressure conveyed beforehand the 
substrate 1 1 by which the development was given to the polyurea film within the processing 
laboratory 3 in the 1.3x10 vacuum chamber 10 set as -3 Pa (1x10-5TorrX and making the inside 
of a vacuum chamber 10 into atmospheric pressure, the substrate 11 was taken out from the 
inside of a vacuum chamber 10. 

[0036] When the polyurea film of substrate 1 1 front face taken out from the inside of a vacuum 
chamber 10 was investigated, it turns out that the polyurea film of an irradiation portion with 
which ultraviolet rays were irradiated remains in a substrate front face by 1800A of thickness as 
it is, ultraviolet rays depolymerize the polyurea film of a non-irradiated portion, and do not 
remain in a substrate front face, but the pattern of the same shape as the pattern configuration 
of a photo mask is formed. 

[0037] As one [ example 2 ] raw material monomer (a), a 4 and 4'-diamino diphenyl ether Use (it 
is hereafter called the raw material monomer a2), and the heating temperature is made into 
135**2 degrees C. The polyurea film was formed in substrate 1 1 front face by the same method 
as the aforementioned example 1 except having made the heating temperature into 70**0.2 
degrees C, using 4 and 4'-JIIS0 cyanic-acid methylene diphenyl (henceforth the raw material 
monomer b2) as a raw material monomer (b) of another side. 

[0038] And after irradiating ultraviolet rays on the polyurea film formed in substrate 1 1 front face 
by the same method as the aforementioned example 1 and developing negatives with heating 
apparatus, when the polyurea film was investigated, it turns out like the aforementioned example 
1 that the polyurea film of the non-irradiated portion for which ultraviolet rays are not irradiated 
is removed by depolymerization, and does not remain in a substrate front face, but the pattern of 
the same shape as the pattern configuration of a photo mask is formed. 

[0039] As one [ example 3 ] raw material monomer (a), a 4 and 4'-diamino diphenylmethane Use 
(it is hereafter called the raw material monomer a3X and the heating temperature is made into 
100**0.2 degrees C. The polyurea film was formed in substrate 1 1 front face by the same 
method as the aforementioned example 1 except having made the heating temperature into 
135**1 degree C, using 3 and 3 -dimethyl diphenyl -4 and a 4'-diisocyanate (henceforth the raw 
material monomer b3) as a raw material monomer (b) of another side. 

[0040] And after irradiating ultraviolet rays on the polyurea film formed in substrate 1 1 front face 
by the same method as the aforementioned example 1 and developing negatives with heating 
apparatus, when the polyurea film was investigated, it turns out like the aforementioned example 
1 that the polyurea film of the non-irradiated portion for which ultraviolet rays are not irradiated 
is removed by depolymerization, and does not remain in a substrate front face, but the pattern of 
the same shape as the pattern configuration of a photo mask is formed. 

[0041] Formation of a polyurea film and UV irradiation to a polyurea film were performed on the 
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substrate front face by the same method as the aforementioned example 1 except having made 
the development to a polyurea film. i.e.. the heating temperature to the substrate by heating 
apparatus, into 290 degrees C, and having set heating time as for 10 minutes. 
[0042] And when the polyurea film after development was investigated, it turns out like the 
aforementioned example 1 that the polyurea film of the non-irradiated portion for which 
ultraviolet rays are not irradiated is removed by depolymerization, and does not remain in a 
substrate front face, but the pattern of the same shape as the pattern configuration of a photo 
mask is formed. 

[0043] Formation of a polyurea film and UV irradiation to a polyurea film were performed on the 
substrate front face by the same method as the aforementioned example 1 except having made 
the development to an example 5 polyurea film, i.e., the heating temperature to the substrate by 
heating apparatus, into. 310 degrees C. 

[0044] And when the polyurea film after development was investigated, it turns out like the 
aforementioned example 1 that the polyurea film of the non-irradiated portion for which 
ultraviolet rays are not irradiated is removed by depolymerization. and does not remain in a 
substrate front face, but the pattern of the same shape as the pattern configuration of a photo 
mask is formed. 

[0045] Instead of one example 6 exampleal, the same vacuum evaporationo polymerization as an 
example 1, UV irradiation, and development were performed except using the 3 and 3'-dimethyl - 
4 and a 4'-diamino biphenyl. Consequently, it turns out that the polyurea film of an irradiation 
portion with which ultraviolet rays were irradiated remains in a substrate front face as it is, 
ultraviolet rays depolymerize the polyurea film of a non-irradiated portion, and do not remain in a 
substrate front face, but the pattern of the same shape as the pattern configuration of a photo 
mask is formed. 

[0046] As one [ example 7 ] raw material monomer (a), the 3 and 3'-dimethyl -4 and a 4 -diamine 
phenyl are used. The heating temperature was made into 1 10**1 degree C, and the polyurea film 
was formed in substrate 1 1 front face by the same method as the aforementioned example 1 
except having made the heating temperature into 135**1 degree C, using 3 and 3'-dimethyl 
diphenyl -4 and a 4 -diisocyanate as a raw material monomer (b) of another side. 
[0047] And after irradiating ultraviolet rays on the polyurea film formed in substrate 1 1 front face 
by the same method as the aforementioned example 1 and developing negatives with heating 
apparatus, when the polyurea film was investigated, it turns out like the aforementioned example 
1 that the polyurea film of the non-irradiated portion for which ultraviolet rays are not irradiated 
is removed by depolymerization, and does not remain in a substrate front face, but the pattern of 
the same shape as the pattern configuration of a photo mask is formed. 

[0048] A 4 and 4'-diamino diphenyl ether is used as one [ example 8 ] raw material monomer (a). 
Make the heating temperature into 135**1 degree C. make the heating temperature into 42**0.2 
degrees C, using 1 and 3-screw (isocyanate methyl) benzene as a raw material monomer (b) of 
another side, and the temperature of a substrate 1 1 is further held at 10 degrees C. The 
polyurea film was formed in substrate 1 1 front face by the same method as the aforementioned 
example 1 except having considered the pressure in the vacuum evaporationo polymerization 
room 1 at the time of evaporation of a raw material monomer (a) and (b) as a part for 17A/in 
1.8x10-4Torr and speed. And after irradiating ultraviolet rays on the polyurea film formed in 
substrate 1 1 front face by the same method as the aforementioned example 1 and developing 
negatives with heating apparatus, when the polyurea film was investigated, it turns out like the 
aforementioned example 1 that the polyurea film of the non-irradiated portion for which 
ultraviolet rays are not irradiated is removed by depolymerization, and does not remain in a 
substrate front face, but the pattern of the same shape as the pattern configuration of a photo 
mask is formed. 

[0049] A 1 and 3-diamino-5-cyanobenzene is used as one [ example 9 ] raw material monomer 
(a). Make the heating temperature into 104**1 degree C. and the evaporating temperature is 
made into 75**0.2 degrees C, using 2 and 6-naphthalene diisocyanate as a raw material 
monomer (b) of another side. Furthermore, substrate 1 1 temperature was held at 5 degrees C, 
and the polyurea film was formed in substrate 1 1 front face by the same method as the 
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aforementioned example 1 except having set the pressure in the vacuum evaporationo 
polymerization room 1 at the time of evaporation of a raw material monomer (a) and (b) to 
4.0x1 0-5Torr. And after irradiating ultraviolet rays on the polyurea film formed in substrate 1 1 
front face by the same method as the aforementioned example 1 and developing negatives with 
heating apparatus, when the polyurea film was investigated, it turns out like the aforementioned 
example 1 that the polyurea film of the non-irradiated portion for which ultraviolet rays are not 
irradiated is removed by depolymerization, and does not remain in a substrate front face, but the 
pattern of the same shape as the pattern configuration of a photo mask is formed. 
[0050] In each aforementioned example, although the substrate 1 1 to the substrate electrode 
holder 1 2 was held in the vacuum evaporationo polymerization room 1 , you may carry out within 
a vacuum chamber 7. 

[0051] Although it was made to perform the exhaust air in the vacuum evaporationo 
polymerization room 1 , the exposure room 2. and a processing laboratory 3 by the evacuation 
system 6 of a vacuum chamber 7, the evacuation system 9 of a vacuum chamber 1 0, or both, the 
evacuation system of a vacuum pump and others is installed in the vacuum evaporationo 
polymerization room 1 , the exposure room 2. and a processing laboratory 3, respectively, and you 
may make it exhaust for every loculus with the aforementioned drawin g 1 equipment. 
[0052] Since this invention can perform the forming cycle of the polyurea film on the front face 
of a substrate, the exposure process by the UV irradiation to a polyurea film, and the 
development process by the depolymerization of the polyurea of the non-irradiated portion after 
UV irradiation continuously in a vacuum, it can be connected with other vacuum processes, such 
as an electrode vacuum evaporationo process and an insulator layer formation process, can be 
consistent in a vacuum, and can form the pattern to the synthetic-resin film on the front face of 
a substrate. 
[0053] 

[Effect] The vacuum evaporationo polymerization method polyurea film which does not cause a 
pyrolysis by this invention even if heated by 230-300 degrees C was able to be obtained. And if 
the method of this invention and the property of a vacuum evaporationo polymerization method 
polyurea film are combined, it will become the advantageous pattern formation method. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 Tiiis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the explanation diagram of one example of the pattern formation equipment of 
this invention. 
[Description of Notations] 

1 Vacuum Evaporation© Polymerization Room 

2 Exposure Room 

3 Processing Laboratory 

4 Bulb 

5 Bulb 

6 Evacuation System 

7 Vacuum Chamber 

8 Bulb 

9 Evacuation System 

10 Vacuum Chamber 

1 1 Substrate 

12 Substrate Electrode Holder 

13 Evaporation Source 

1 4 Evaporation Monitor 

15 Heater 

16 Shutter 

17 Dashboard 

18 Ultraviolet Line Source 

1 9 Photo Mask 

20 Heating Apparatus 
Raw material monomer 

b Raw material monomer 
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DRAWINGS 



[Drawing 1] 
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:7xx;ux—7^;U/trx (4--ry>^T:^- Fyxx 
;U) X— T*;!/, 4. 4' - 5 y v^y :t xjUx-f ^'l^ 40 
/p -y j:xu>t?-^yt^r:^- 4. 4' -i^rs 

yi^y xx;i.x-f*;i//i . 5 -:^y i$?u>t>-Yyi^r 

4, 4' -S^^r ^ yt>y aix;Ux-f*;U/l , 
3-t::x (>ry>'r:^-hy^JU) -<>-fe'>. 4. 4' 
-iPT5y-3. 3' -i^y^;U$^y :i:x;uy a?>/ 
3. 3' -iyjt^)Viyy :^::^Jl - 4, 4' -i^^^fyi^T 
:^-h4. 4' -i^T5y-3. 3' ->^^^;l/i/yx 

xji/y 5f>/o --:^rx5>e;?>sx>rys^r:f-- 4. 
4' -yr^y-3. 3' -yy j:x;i.y ^> 

/y^u>bx (4 - ^ yzyri^- h - 2 - ^ 50 
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^2>) ^ 4. 4' -c;?7'5y_3, 3' -i/y^^ji/i^-? 

xx;l/y^>/4. 4' -i^y :cx;uy v^r 

h (MD I ) . 4. 4' ->>r ^ y-3, 3' -s;^ 

y^;i/i^y :*:x;l/y :$?>/2. 4 ~ h;i/x>e^-{ y->T 
:^-h(2. 4-TDI). 4. 4' -i^r5y-3. 
3' -t?y^;i/t/y *x;uy ^>/2. 6-h;i'X>i/ 
-^^tyri^-h (2. 6-TDI). 4. 4' -t^T^ 
y-3, 3' -5^y^;i/S^y xx;uy :$?>yt'x (4- 
-/y>'T:^- hyxx;l/) x-f*;U, 4, 4' -i^T^ 

y-3, 3' -t^y^;Uv?yxx;by a^v/p-y^nx 
^>i^'<y^yr:^- 4. 4' ->?t5^-3. 3' 
--:;^y 5^;i/-:^y :cx;i/^^>/ 1 . 5-:^y^u>^>r 

y->r•:^-^. 3, 3' -i;^^h+^^-4, 4' -i^T 
^ y t'y j:x;b/3 . 3' -i^y ^;l/>?:7xx;i/-4, 
4' -v-r yi^r:^- 3. 3' - t^y h =^^>'- 4 . 

4' -v^T^y t'y :t:x;t//o --:^rxi^tP>i/-Y w 
r:f-h. 3. 3' -i;^y h=^^'-4. 4' -5;?T5y 

t'y xx;l/yy ^U>h';:^ (4 - ^y >-r::^- h - 2 - 
y^;l/^>-fe'>) . 3. 3' -iy^h=¥ty-4, 4' - 
^ y by :cx;u/4. 4' -t^y xxjuy ^>t;>r 
ys^r:^- h (md i ) . 3. 3' -s^y h^->-4. 

4' ->:^T^y by xx;l//2, 4- hJbx>e^^ ve> 
T:^-h (2. 4-TDI). 3. 3' -i^y 
4. 4' -v^T 5 y by xx;U/2. 6-h;l/X>-:/^ 
yi^T:^- h (2. 6 -TD I.) . 3. 3' -t^y h^^ 

iy-4, 4' -i^^r 5 yby xx;u/b;^ (4--Yy^y 

r:f- h yxx;l/) x-7^;L/, 3. 3' -i^j^h^z^- 
4. 4' ->^T5ybyxx;u/p-:7xxu>i/-<y 

t^r:^-^. 3. 3' -i^yh=^2^-4. 4' -t^r^ 

yby:tx;i./i. 5 -:^ y ^ y S^r h . 

3. 3' -Zy^^)i'-4, 4' - ^ y by :c xjl// 

3; 3' ~5^y ^;i/i^y3:x;i/-4, 4' -e;^>fyvr 

:f-h. 3. 3' -iy^^)l-4. 4' -t^T^yby 
:cx;b/o -e/rx>>i;^>>^-f yvr:^- 3. 3' 
~>^y^;b-4. 4' ->?r 5 y by xx;b/y ^u> 
bx (4->fyi^r:^-h-2-y^;u^>-^>) . 

3. 3' -ly^^JV-4. 4' - >^T 5 y by :ii x;l./ 

4. 4' ->^yxx;l.y W'yv'r-:^- h (MD 

I). 3. 3' -e;?y^ii'-4. 4' -e^r^ybyx 

x;L./2. 4- h;ux>i/>rve>r:^-h (2. 4~T 
DI). 3. 3' -Zy^^Jl-4. 4' -i^T^yby 
xx;U/2. 3-h)V:x:->iy^yiyri--h (2. 6- 
TDI). 3. 3' -iyj(^)V-4. 4' -v^T^yb 
yxx;u/b::^ (4 - -Yyi^T:^- h yxx;u) x-^f* 
;k 3. 3' -i^y^;i/-4. 4' -*;^r$ybyxx 
;l//p -y :cxu>i;^-ry>'r:f- 3. 3' ->?y 
^jl.-4. 4' -i^^r 5ybyxx;U/l. 
V^V^^yiyTi^-h . 4. 4' -y^U>-b;^{2 
->7nnrxi;>) /3, 3' ->?y ^;i/i^y j^xju- 
4, 4' -ly-(VZyri^-V. 4. 4' -y^U>-b 



5 

V>) /^?-U>t'X (4 --r V^'T:^- h - 2 - y 5^ 

. 4. 4' -^^^uv-t';^ 
r:=-y>)/4. 4' -t>:7x ^>iP-ry 5>r:^ 

- h (MD I ) . 4, 4' -^^U>-b';:^ (2 -^P 
UT^y>)/2. 4 - hJl/x>^>ryi^T:f- h 

(2. 4-TDI). 4. 4' -y^U>-ex (2- 
^PDr^y>)/2, 6-h)\yj:>>i>>(Viyrt-h 

(2. 6-TDI) . 4. 4' -y^U>-t^>^ (2- 

x-f*;^. 4. 4' -^^U-V-t^;:^ (2-^UP 
V>) /p -:7xJ:iU>^;?'/V^xT:f- 4. 
4' -^^U>-t':^ (2 -^nnr^y >) /I. 5 

->'Ty^>-fe*>y2 . 6 -:fy ^ix>>^'f ye>r:h- 

[0 0 1 n x^±(c?f^^rs$n/c;j<';^^i^t*. 

[0 0 12] tfc. c(D7t< vmmmmmjimtiC^i^^x 
[00141 ii^. i^m^m. yf^vrnmrnm^cMiyX 

0. I-l OffiS%liS*5ffi^$ti-So 

[0015] ctif^mmnt. ^^mmmtyHm^i^m 

^(D^wi^-r ^ c i 
1 ) h >s 

'-<>y>'xy>, =^1^>h>. N, N, N' . N' -7^ 
h'y^^JV-A, 4' -s^r ^ y^>y:7xy>, N. 
N' . N' -r-h'^x^JU-4. 4' -i^^T^y-^ 
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2) T*fehy:*:y>Sl 

r-fehyxy>, h y iJ'PPT-iz h:7 *y p-n. 

2 -^^;U-'7'Pb*5fy •-^^y'^ >i-f*;l/, 

2. 2' -i^x h^l^^'T'fe hy :«:y>f^^ 
p-N. N-iy^^)vr^ y^^.^m-(yT p- 
10 4 ) v^^h >m 
5) ^(om 

Tiy)V:t'¥iyA:r.:7.f^)i.m^Tiy)i^&^:^y H >^ + >' K 

[0017] ^«^^P*9r. f?iBil*4'^:y v^>&^,|6 

1. 3x10-^-1. 3xiO-'Pa (IxiO-'-l 
X 1 O'-'To r r) Smc^^T-So 

[0018] ^/c. mtrnm^^y^-^mMm^^^^^ 

^^'J-i^ \'y A )i^2^U^i)m^ihti^. 

[ 0 0 1 9 ] ^/c. S^feMrtra^CD^ y J^SM^C^ 

1. Sxlo-^-'l. 3xio-'Pa(lxiO 
•'-1 X 1 r r) ^^CWl^^h^ 

[ 0 0 2 0 ] ^/c. 3g^MF^-cai5Wfcci:af/*fc«m 

cfc«:)S:^-rS:?&5. -^^^^2 5 O-'S 3 O'CliSiU. 
i5/cljnl^t-Sf^(DX^S<fcLr{3:. 1. 3X10"^-' 
1. 3xio-^Pa ( 1 X 1 O"'--! X 1 0-*To r 
r) fMSCC^^T^o 

[0 0 2 1 ] *%?g(Dga6t«rflai^-5^N-^->?KfiRKB 

<b. ^5^^4cjJ:OV^/ctim^^OM*HS7fef^CD^yi^ 
[ 0 0 2 2 ] S 1 >'^*^->?f^;S^g(D 1 W^^f 

(or. Ji< y wmm.^wm'^ hmmm^^m, i . y 

50 r*j»5. ^^•i^:/4CcJ:0^.««^^l. S7K^2. iS« 
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[002 3] ^fc. mmm^m i (d±micc^>vi':/5 ^ 

mM<OKt} IfCWt^X ^ ^ cfc ^ U /Co 

[0 024] fifta^#fi^^ 1 mc. mmm^m (^^v lo 

1 2 ^ffia-r 6 ijfc^. 1 (ory^ic 

mriBSffi 1 1 K:*f i6j $ -a-r ^ »j Jl^)!i<D-:tr(D;S5f4* 
(a) iLr>^r5>. ffi^oiF.f^-tyv^ (b) 

ijo^jfe?!^ 13.13 ^m^^. m&MMM 1 3 ^^coia 

-iSiCCctor. 9f)iBJ^f4'ty'7- (a) :te<fca^* 

-;u-c#^J:^^cL/co 20 
[002 5] ^fc. SSI 1 t^MMMl 3 iCDfa^^Cix 

1 7^SC:f/Co 

[0 02 6 ] frtBS3fe^2rtcDT:/3CcS«^.;l.^-- 1 2 

ccfis^$n/cafe 1 1 (^ci^i^i^Mxmmim i 8 ^g: 

hv::^>7i 9;^i9:C:tr. friB^SS^^ 1 l^t?SS 1 1 
^ j(g** U r ^ - >1*tcs* ? if <i: ^ L /Co 

[0 02 7] m%^mmm3mcmmt^)i^y- 1 2 tc^j$ 30 
^mLfcTT^ vmmm^^m^um^^cmmLx^mytmxo 

[002 8] *^?gcD||]teSI«^JaTtC?iJifiT-So 

(1) s&^*t? (a) i^r^>fmt (b) i;^-/ys^ 
mmm±xmmm^(^cj;:^7r.^jmmm^mf&L. 

i <b r ^ ^ y j^^Mct:)^^:^^^ 4o 

(2) M^^X (si) iyr^yjm. (b)iy>(Vty 
rt-hfSL^isJ:^ (c) *tJiSSPJ^a«^cr>^%ag;&^6^ 

^^-^^ c ti^m^mm±xmmm^(^cj: yy^r^v mmm 

(3) M^^X (a) V^T^ym^t (b) t^^Vi^ 

oc^,«5i±. sm^fSi^cxcti^m^MLtc^^. cntc so 
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(4) miiB!j<yJS^li:*5Ui^;?^ h^jJ^yJ^^M-c^^ 

So 

(5) (a) <Di>T^:yf&^t (b) (Dv^-rvi^r:^ 

- h^55^0ffl^-lf3&U. 4' -i:>T^ yt^y :tL::.jVji ^ 
>/3. 3' ~>^^5^;U>?:7x:::.;L'-4. 4' -iy-iV 
iy7i^-h. 4. 4' -i^r ^ >/>^>' x::.;U-?^:$?>/o 
-tyr:=~iyiyyty-(VUri'-h. 4. 4' -i^T^^ 

-2 -^^;U-^>if>) . 4. 4' -i^T^^e^:7x- 
;U>^^>/4. 4' -i;5:7xJ::.;l/y ^>ix^ v>'T:^- 
h (MD 1 ) . 4, 4' -t?r 5 
2. A - V)\yS.:yi>^Vtyr'r-h (2, 4-TD 
I) , 4. 4' -t^r Syv:7x::-;Uy^>/2. 6- 
h;Ux>iP-<vi^r:^-h (2. 6-TDI). 4. 
4' ->^r ^ ./>^r7:cj:-;l/^^>/t';^ (4 --rVv'T 

h:7x^;l/) 4, 4' ->^r^>^>^:7x 

-;b;>^^>/p -:7xr.^>i/-ry5yr:^- 4. 
4' -t^T^yi;^:7:cr.;l/y^>/l , 5-:^:7^U> 

yt^T:^— 4. 4' - i^T 5 >'i^:7 * — 
f*>>l//3. 3' -i^^^;l/^r?*^;l/-4, 4' -iy-i 
yuTi^-VA. 4' ~-:xr 5 y>^:7 x:=.;i/x-7^ju/ 
o-e^r-^'t^>^:^-ry>'T:^- 4. 4' -v^r^ 

- h-2 -y^;U-<>-fe:>) . 4. 4' ->^r5>^>^y 
xx;|/X-'r;l//4. 4' -i^y xxjl.^ ^>>?vf y 
T:^-^(MDI). 4. 4' - >?T 5 >^i^y xx;l/X 
--r;l'/2. 4 - h;^x>t/><y^'r:^- h (2. 4- 
TD I ) . 4, 4' ->^T^^t^:7x:r.;l/x-f';l// 
2. 6- h;l/X>t^^y^>r:^- h (2. 6-TD 
l)^ 4, 4' -v^T 5 yi^y X— Ji/x-f" ii'/t^:^ 
(4--ry>'T:^— hyx::.jU) x-7^;U, 4. 4' - 

>?r 5 y t^y *x;bx— r-ju/p -y x^u>>^-Yy 
r:^-h. 4. 4' -i^r $ye^yxx;l/x-f-;U/ 

1. 5-:^y ^u>i;?'ryi^r:^- 4, 4' ->>t 
^ ytPy xx;i/x-f*;U/l . 3 - 1';^ ( y i/T:^'- 
hji^)\^)^:y^>^ 4. 4' ->?r^y-3. 3' - 
^;l/t?y xx;i/y ^>/3, 3' -t^^^;l't/yx 
r.;U~4, 4' -t;^-Yyexr:^- 4, 4' --:^T^ 
y-3. 3' -s^y ^;Ui^yxxji/y d?>/o-t^Tx 
i^-:;^>>^-< yi/T:^-- 4, 4' ->^T^y-3, 
3' ->^^^;l/t^y xx;i/^:$?>/y ^u>t'x (4- 

-ry->r:^-^-2-y^;^-^>^f>) , 4. 4' -t? 
r5y-3. 3' -~>^^^;Ui^y xx;i/^^>/4. 
4' -i^y xxjl.^^>t/>ryi/T:^-h (MD I ) . 
4. 4' ^i^r^y-s, 3' -t?y$^;i/i;^yxxji/y 

^y/2. A - Y)\y:t,lyi>^Vlyrt-V (2, 4-T 

Di), 4. 4' -s^r^y-3, 3' -*;^-^^ji^t>y 
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(2. 6-TDI). 4. 4' 3' ~ 

4, 4' -i^r^^'-S. 3' - 
i^y :7 :x: ^ >/ p - :c ^ b > 5;^ V i^r 
i^-V. 4. 4' ->^T5y-3. 3' -zy^^)\/iyV 

3, 3' -S^yh + S^-4. 4' ->>r 5 ^er^^nxjl/ 
/3. 3' ->^^^;l/>^>'*^;l/-4. 4' -t>^^ve> 
r:^-^. 3. 3' -Z^M V^l^- a. 4' -^^r^^ 
trr? :i:^;b/o ->^r::->'-:^>v^^Vv^T:^- 3, 
3' -S;^-^ h+i^-4, 4' -i^TS y t*7:cJ::.;l./^ 
^U>t^;^ (4--/Vi^T':^-h-2-^^;U-^>-fe' 

3. 3' -iyji Y^i^-A, A' -t?r5yt':7 
xJ:.;l'/4. 4' - >^ x y S^T h 

(MDi). 3. 3' -i^.^h^>'-4, 4' -e;^r^ 

ytf:7:i:r-;b/2. 4 - h->l/x>t?-< Vv^rr^- I- 
(2. 4-TDI). 3. 3' -zy^ V^i^-A. 4' 
->>r 5 >'t'y :i:^;b/2. 6 - h;l/x>>?^ v>'r:f 

(2. 6-TDI). 3. 3' h+t^-4, 
4' -v^rsyer^xr.;!///^;^ (4--YV>^Ti^-h 
:7XJ^;U) 3, 3' -VjiV^i^-A. 4' 

3. 3' -VM V^iy-A, 4' ->?T$yeyx 
x;l//l. 5-:^:7:$^^>i/-f yt/r:^- 3. 3' 
-i>>i^)\'-A, 4' -t>r 5 y fc':7x-;l//3, 3' 
-v?^^;!^^^:? xx;l/-4. 4' ->^>f y 5>r:^- h . 
3. 3' ->^y^;l.-4. 4' -S^r $y t'yxx;^/ 
o-v'Tx>/>?>i;=^y$yT:^- 3. 3' ~i>M^ 
;l-A. 4' -t^r ^ yb'y xx;l./y^U>b';^ (4 

y->r:^- h-2-y5=->>b^>-fef» . 3. 3' - 

t?y^ju-4. 4' -i^r 5 y ey xx;i'/^4. 4' - 

i^y xx;l.y ^>>?^y^>r:^- h (MD I ) . 3.. 

3' --:^y^;u-4, 4' ->^r 5 >^ey xx;i//^2. 

4- h)i^J^>iy-(yzyTt- h (2, 4-TD I ) . 

3. 3' ->>y^;i/-4. 4' -i^r ^ytryxx;!./ 

2. 6- ^;l/x>ix^y5>r:^- h (2, 6-TD 

I) . 3. 3' -zyji^)V-A. 4' -v^T^^^t'y* 
x;U/fcrx (4 --ry^r:^- hyxx;l/) x-f*il/. 

3. 3' -ixy^;l.-4. 4' - i^^T ^ y try x x;U/ 
p-yxXU'>-:y^y>>T:^- 3. 3' -^J'j^^Jl 
-4. 4' -ixT^yfc^y :cx;|//i. 5-:^y^U> 
iy-^yi^Ti'-h. 4, 4' - y ^ U>- e:?^ ( 2 - 
narxtj»/3. 3' -iyji^j\,iyy j,::.jU-A, 
4' -i^-^yVT:^- 4. 4' 

(2-:5'parxy>) / o -5^Tx->iy>>:;^>r ys^r 
4, 4' -j>^^U'>-b'X (2-:i7nDrxu 
» /y^^uvtrx (4->ry>^r:^-F-2-^^;b 
^>-fe'>) . 4. 4' -y^u>-tr;j^ (2-:J'nar 
xi;»/4. 4' -5^y *x;i/^^>i;?-ryt^r:^- 
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h (MD I). 4. 4' -^^U>-fcf>;(2-^nn 
TxV>)/2. 4 - h;^x>t>YyS^T:^- h (2. 
4-TDI). 4. 4' 

Txy>)/2. 6 - h;l/x>i;^-i^yi^r:^- h (2, 
6-TDI). 4. 4' -y^U>-t:'y;(2-^an 
Txy >) /t*>^ (4 --fyixTr^- hyxx;l/) x- 
4. 4' -y ^U^-b*;:^ (2 -^OPTxy 

>) /p -y 3lX^>>^^y>>r:^- h. 4. 4' -y 
t'y^ (2 -^nnrxu» /1 . 5-:fy^ 
10 yi^T:^- 1. 3 - 5 y - 5 - i^T y 

^>-if>/2. 6 -:^y ^ U>t>^y>'r:^- "C*) 

^mm(i).. (2). (3) ^/cti (4) (Djj<yj^^ 

[0029] 

mmmi 

20 1 rt<D^ji£jS 1 3 . 1 3(D— :^^K:Jm^y'7-- 
(a) <!:Lr4. 4' -^^T^ y>^y xx;i/y ^> (jy 
T. M3f4^yv-aa<i:C^^) <h. ffi:&ccMf4^yv- 
(b) (1:1/^4, 4' -i>-<yiyriyW.J^^\y>iyy :ti 

U^v^-\^^mCfd;kmrC^^^)\^^A. 5. 8^ga 

7 OK^gf»3^ 6 fc<=fc O'K^^ 1 0 OX^SP^ 
l^9^/M..ri. 3xiO-^Pa (ixiO-'Tor 
r) CCi9!^L/cfI. «^^V^y4. 5. 8^HD/Co 
30 [0 03 0 ] o^^C. ^^^x:$r--14. 1 4r'^^i® 

13. \3f)^h^jm'^y'^-air. h^(om^^®m. 
g7o±o. 2"ac^^jjn^L'/Co 

[0 0 3 1 ] -::>l^r. MI4^yv-a.. b.^OiBfrSjag 

mmm^m. i rtcDSSj^^u^-- 1 2 ^c«f$$n/c 

SSI mMcia[ll4*-^-7-a». b,^200A/^ 

(Diffx\m!Sxmm2 500 Atc^#L. «a§#/cf^. 

[0 03 2] ^j:*5. Hf^^y-^'-a.. ba«. {b^S^ 

yv-a,. b.<Dagffe^tc*5t:f5^«^^irt(DE:ti 
6. 5x1 0-*Pa (5x 1 O-'To r r) 

/Co 

[003 3] o^(c, SSfi^^ 1 <!:ig5feS2 iOH© 

>'^*J^y4cD^^lg#. ^as^^mr^yj^^jfi;^^^^ 

50 fi£$n/c»Sl l*^e^>EE:^?3&n. 3xio-^Pa(l 
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X 1 O-'To r r) icsiM^tiftm^mzp^icmmLfc 

3n/c7* 1 9±«:»ffil l«ffi©!j<';j^0 

ffliJ«r@SL/fc. m^r, y *V-77.i; \Q:^mlyXm9\■ 
[0 034] OlfCC, SS^M2 i31flfeM3 t<Dfi[<r>}^)\' 

*f3tl/cS«?l 1 '&^d&)I:>3*si . 3xio-'Pa(l 10 

X 1 O-'To r r) iC^^tifcmi^mSfHimmi^tc 

0T©ST^(4gK:HSLft:. i^t,>r. t-5'-2 0K:J: 

0 Sffi 1 1 «:aS3 0 0 -Cr 5 »raJjnl»^ffiK: J: S31tfe 

[0 035] ^itM3 tK^s 1 0 tomo^^ 

^l/::/8©**i3#. 3S«^3rtt?jJ<UM«Bi{c31lfe«iil 

*5)SfeS4a/cS«l l^^JftlE:^*^!. 3x10"' Pa 
(1X1 O-'To r r ) ictm^tifcMS^mi OF^icM 

mofc^k. m^^fi'^s^mc. jc^i ort*;*:^{c 20 

[0 036] ortioaxomu/cssi i«® 
cdjk y j^3Rja%ia-<fc <t c 6 . aiJi^*sM8* s n/cM*f 

gp^cD^ yj^^MiJ-e©* ss«aMfcjiji 1 s 0 0 a 

[0 03 7] mmm2 

—liOm^^y-r-- (a) tux. 4. 4' -^TS^ 

«rfflt», -ecMiSa?: 1 3 5 ± 2 °C<b my3<omM 
^^•7- (b) <i:L/r4. 4' -5;-rvi/T>K^9'U 

t,^ -ecDMI^Sg^ 7 0 + 0. 2 -Ci LtclUmt, miE 

mi&m 1 i mm<Dyjm-r:Mm 1 1 affiic^K y mmm^m 

[ 0 0 3 8 ] ^ . miiesiJfetsi 1 tmmoy^mvm^ 

1 msicfl5^$n/cJi<yi^^M{c§siJi«^M*fo. Jn 

mmm i i mmK-m^^m^^^mmo^mi^^o^^ y 40 
[0 03 9] mmm3 

—yjomM^y-^- (a) iL/T, 4. 4' -t?T5>' 
iyy :c:^)l'ji^> (felT. Msfsf^y v-a, iC^^ ) ^ 

fflt^ -ecTOiaa* 1 0 0 ± 0 . 2'Ciu. ffi:&©jK 

(b) tl>X3. 3' 
-4. 4' ->'^yiyTi-~\- («T> Ill4*-^v-b 

.it*^) *<o/jpr»jafif%i 3 5± rctofc so 
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[ 0 0 4 0 ] ^OT, mnim^m 1 i|ei«©:^ffi-cSffit 

mmm 1 tmmK.m9\-mi^m(mmm^ifKo4( y m 
[0 04 1] :ii<}m^m^<omm. m^i, mtmsicj: 

^mm.^(Ol}mU^i: 2 9 0 -C i L . JJDI^B^P^^ 1 0 ^ 

[ 0 0 4 2 ] ^ 0-c. mmm^^ y js^ii^iig-ifc i c 
©sK y j^^jgB»fi^{c J: o miiStixm^msicim 

[0 04 3] ||Ji«a|5 

l^sa^:3 1 0-Ci btc&.mt. miS,m&m 1 ilsHi© 
:^t?s«*ffifC!j< y jg?ig)g©ji5fi!j. Mi^f fc j1< y mmm 

[ 0 0 4 4 ] -e- L/T . 3issf^jf< y mmm^m'<tc t c 

-5, ISfiE^iSPSl i|Hl«ScSIJ1-i^*i*MS*©*MS^SI5^J 

©^ ')mmmitmm^ic^>)i^.^stixmmmm(^im 
[0045] mmme 

^0!ll ©a,©*>t>OtC> 3. 3' -i^yg^Jl/-4, 
4' -yT5-/t^:7x:^;U^^«-r^mB. 1 

<tiHi-©M^a^. mimmm. mm^n-yfc, *©« 
1^. s?ii-^*ifli*r$tifcfliWgp^©=Kyji^M{j-e©* 

*S««Qafc^O. 5IIJ1-iggAi*MS*g|5»©=i<yM*M« 

< 5? - > }^t»; i 1^ jf5 © V A- if - > *s ji^fiS s n r I, ^ s c t *i 
[0 04 6] mmmi 

—:fj(Dmn'f:y-7~ (a) tLX, 3, 3' -yy?^;!/ 
-4. 4' -i;^r5./:7*-ji/*ffli\ •e©j)ni»aK* 
1 1 0 + 1 'Ci L/. Wjomf^^y-?- ( b ) i L-r 

3. 3' -iy^ ^)W>y 4. 4' -=JAViy7 

^©Jjni^a* 1 3 5 ± 1 -Ci LfctlJI- 

«. «?isjiss0\i 1 1 mwiay:mxms. 1 1 mmic^-v m 
c 0 0 4 7 ] -e or. usanis^ i tmMk<D:^mxmm 

mmm 1 1 i^«i(csiniig*J5icMS*©*RgW8P^5j< y ^ 
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[0 04 8] mmms 

— V- (a) tLX. 4. 4' -z^T^y 
e^:7 * -eottl^fiS* 1 3 5 ± 1 

g^4 2±0. 2VtL. ^^(^mmi KDi^^l 0 
•CtC^UT. i^^yv- (a) . (b) (Dm^m<0 10 

1 ];^<DJ£t}^ 1. 8X10-*Torr.iiJg 
1 7 A/^<b U/cm{i. mrlB^SS^ 1 i I^IIKd:^^^ 

j^Fii 1 1 mmoy^mxmm 1 1 mm(>cmf& ? n/c:j< y ^ 

mm^m^fct c^. wmm^m i tmm^cm^m^^ 

xmumm^^atm-^xidhr. v ^v^t.^cd^-^^-i^ 
t mf(^(Of^ ^ - > tm^^ nr i ^ ^ c i t^^ti^ ^ 

fCo 20 

[0 04 9 ] ||Si«?!l9 

— :6'coiSf4^^-7- (a) iur. 1. 
b-z^ry^>^i^4:m^\ "tcoummm^ I 0 4 ± I 
'ctL. i&yjOiWM'^y^- (b) tbX2, e-'Ty 

±0. 2'CtLX. 5 1SS^5-CCC«}#L 

(a) . (b) oMMmi'Cioi'f ^mm 

m^mi\H<DBEt)^4. 0 X 1 0-^T o r r iL/cJW51- 

mMmmm^(rcj:y)m^^tixmumm('am'ox^ 

nm^tixi^^ct-fy^^-fy^^tco 
[0 05 0 ] mm^mmmx^t. as^^Ji-^^- 1 2^0 
mm 1 1 (Dun^mmm^m 1 rt^tf o/cj^^. m^i 

[^xnti:^Xi>J:{.>o 

[0 0 5 1 ] mfiBa 1 mmx^t. mmm^m 1 40 
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3^c^/7X^^>:7--ecDffe(DK^9fm3^*SaO'C. 
[005 2 ] :*:^H^tt, K^cf't^SSaffi'^O^ Vmm 

^mm:m^mmLxn'?ct:^xt^<Dx. mm^m 

[0 0 5 3] 

[^:^] *^H^^cto. 2 3 0-3 0 o'ccctti^^nr 
^ctf)^x^fc. ^ux. :^^m(D:f^mt. mmm^m 

[01] :^^m(OJ'^^->m}smm.<oimmm(Dmm 
mxh^o 

1 MMM^m. 

2 mim 

3 31^^ 

4 >'^';^:/ 
5 

6 nmi^. 

7 K??^ 
8 

9 

I 0 

I I as 
1 2 

1 3 ^.^^^ 

14 MM"^^^- 

15 b-^- 

16 i^i'-^^?- 

1 7 {±W® 

1 8 m^s-mm 

19 :7:th-7;^>7 

2 0 iJDI^J^g 

a M*4^-^v- 
b Jl3f4^-/v- 



(9) 
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